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FIG. 6 prior art 
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FIG. 8 prior art 
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FIG. 17 
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FIG. 20 



220 



1 



first clock 
second clock 

A-port 

B-port 

Oport 
D-port 














, xbit*3 










/ xbitx.3 .1 
















s — 












y xbitx3 






















r 

3C1 


V 


3C2 

r ■ 




3C3 

i - 


i r 




s 

21C 


i r 












A s 

source driver 2C 



New U.S Appln to Kazushi FUJIMOTO et al 
Filed December 27, 2001 - Q67203 
"METHOD OF DRIVING A LIQUID CRYSTAL 
DISPLAY AND DRIVER CIRCUIT FOR DRIVING 
A LIQUID CRYSTAL DISPLAY" 



22/45 



FIG. 21 



input image data„ 
dot clock . 



synchronizing signal 

(Vsync, 



Hsync, 0E) 



221 C 



224C 



serial-to- 
parallel 

Reset 



223C 

L 



phase" 
adjuster 



memory 



J 



222C 



u. 




A-port } C-port 

{Red, Green, 8 1 ue) 



B-port, D-port 

(Red, Green, Blue) 

K 

229C 



Reset 

clock 
generator 



-►first clock signal 
-> second clock signal 



New U.S. Appln. to Kazushi FUJIMOTO et al. 
Filed December 27, 2001 - Q67203 
"METHOD OF DRIVING A LIQUID CRYSTAL 
DISPLAY AND DRIVER CIRCUIT FOR DRIVING 
A LIQUID CRYSTAL DISPLAY" 

23/45 



FIG. 22 



start signal . 
clock signal 

data latch pulse 



A-port image data/™S:^ 

{Red , G r een, B I ue) L SAOO ~ 8A0 x 
B-^port image data J GB0O „ gbqx 

(Red, Green, B lue)^ g^oo _ B3 q x 



polarity signal 



gray scale reference voltage 



shift . 
register 



3ic 



start signal 



data 
register 



32 C 



latch 



shifter 



If 



3?c 



34C 



D/A conv. 



buffer 1/ 



New U S Appln. to Kazushi FUJIMOTO et aL 
Filed December 27, 2001 - Q67203 
"METHOD OF DRIVING A LIQUID CRYSTAL 
DISPLAY AND DRIVER CIRCUIT FOR DRIVING 
A LIQUID CRYSTAL DISPLAY" 

24/45 




New U.S. Appln. to Kazushi FUJIMOTO et al. 
Filed December 27, 2001 - Q67203 
"METHOD OF DRIVING A LIQUID CRYSTAL 
DISPLAY AND DRIVER CIRCUIT FOR DRIVING 
A LIQUID CRYSTAL DISPLAY" 



25/45 



FIG. 24 



first clock signal 
second clock signal 




A-port image data 



B-port image data 



C-port image data 



D-port image data 



{ 



RDO ~ R0x 


Ri29 


R3fl5 


Rt31 


*3fi7 


R133 




RS35 


R637 


ft937 


R639 




GDO ~ GOy 


6129 




5131 


G387 


Gt33 


* * * 


G635 


G637 


0637 


Q639 




BDO - BOz 


B129 




B13.1 


0387 


B133 


• » ■ 


B935 


BS37 


9637 







RAO RAx 


RG 


R256 


R2 


R258 


R4 




R556 


RS08 


R5S8 






SAO - GAx 


£0 




G2 


8258 


64 


* * * 


Q556 


G50B 


G55S 


GS10 




BAO - BAx 


80 


8258 


i 62 


B258 


B4 


« » V 


B556 


9$oa 


B558 


BSlQ 






RBO R3x 


R1 


R257 


R3 


R25B 


R5 




R557 


R509 




R51I 


- » » 


CBO - GBx 


61 


S2S7 


03 


G253 




1 • t 


S557 




G559 


GS11 


■ * p 


BBO — BB* 


B1 


B257 


B3 


B256 


as 


III 


B557 


B509 


H558 


851 1 






RCx 


R128 


R2fl4 


R130 


Rase 


R132 




ft634 


R638 


R837 






GCO ~ GCy 


G129 


G384 


S130 


0388 


G132 




G634 


G638 


6837 


G83S 




SCO ~ BCz 


8128 


5334 


B130 


B336 


B132 




3634 




B637 


BS38 





New U.S. Appln. to Kazushi FUJIMOTO et al. 
Filed December 27, 2001 - Q67203 
"METHOD OF DRIVING A LIQUID CRYSTAL 
DISPLAY AND DRIVER CIRCUIT FOR DRIVING 
A LIQUID CRYSTAL DISPLAY" 



26/45 



FIG. 25 



20 230 




New U.S Applti to Kazushi FUJIMOTO et al. 
Filed December 27, 2001 - Q67203 
"METHOD OF DRIVING A LIQUID CRYSTAL 
DISPLAY AND DRIVER CIRCUIT FOR DRIVING 
A LIQUID CRYSTAL DISPLAY" 



27/45 



FIG. 26 



r¥5 



Fr. 



first clock 
second clock 

A-port 
B-port 
C-port 
D-port 



22D 



7* 



xbit*3 



+ 



xbl.t*l_ 



*bitx3 



301 



302 



3D3 3f>4 



3D source driver 



New U S Appln. to Kazushi FUJIMOTO et al 
Filed December 27, 2001 - Q67203 
"METHOD OF DRIVING A LIQUID CRYSTAL 
DISPLAY AND DRIVER CIRCUIT FOR DRIVING 
A LIQUID CRYSTAL DISPLAY" 



28/45 



FIG. 27 



input image data, 
dot clock • 



synchronizing signal 

(Vsynq, 



Hsync, D© 



221 D 



serial-to- 
parallel 

Re$*t 



223D 

L 



phase * \± 
adjuster 



memory 




memory 



memory 



memory 



J 



mo 



Reset 

clock 
generator 



A-port, export 

(Red, Green. 81 ue) 



B-port, D-port 

(fled, Green, Blue) 

K 

229 



.first clock signal 



-►second clock signal 



New U S Appln. to Kazushi FUJIMOTO et al 
Filed December 27, 200] - Q67203 
"METHOD OF DRIVING A LIQUID CRYSTAL 
DISPLAY AND DRIVER CIRCUIT FOR DRIVING 
A LIQUID CRYSTAL DISPLAY" 

29/45 



FIG. 28 



fin 



x :: : 



start signal _ 
clock signal - 

data latch pulse - 
A-port image data 

(Red, Green, Blue) LaA0O~6A0x - 

o ^ i , f* RB0O ~ RBCx - 

B-port image data J Geoo _ QBOx - 

(Red. Green, Bf ue)^ bbqq ^ BBOx - 



polarity signal 



gray scale reference voltage 



shift 
register 



start signal 



data 
register 



32D 



latch 



shifter 



1/ 



340 



New U.S. Appln. to Kazushi FUJIMOTO etal. 
Filed December 27, 2001 - Q67203 
"METHOD OF DRIVING A LIQUID CRYSTAL 
DISPLAY AND DRIVER CIRCUIT FOR DRIVING 
A LIQUID CRYSTAL DISPLAY" 

30/45 



FIG. 29 




first clock signal 
second clock signal — j_ 



A-port 



B-port 



C-port 



D-port 



RBG — 
CBO - 


RBx 
GBx 


R1 
Of 


R12S 
0123 


63 


R131 
3131 


R5 
{55 




R25S 
G253 
B253 


R331 
G381 
B38t 


R255 
B255 


fl i I 




&B0 - 


BBx 


B1 


B1Z9 


S3 








R50S 


RW6 


R510 




» • » 


RCO- 
GCQ~ 


RCx 
GCy 




R2S8 
G258 


R386 
G386 
83S8 


R2*0 
S26G 

B20O 


• » ■ 

9 * * 


B5CW 


8636 


GS10 
B510 




■ • « 


BCO ~ 


BCz 


■ 


■ 


R259 








R509 


R637 


R511 




» ■ * 


ROQ ~ 
GOO - 
BOO - 


RDx 
GQy 
BDz 


G257 


B3S5 


S253 
82btt 


R3fi? 
G3&? 
838/ 


G261 
8261 




3509 


S837 
BS37 


GL5H 
8511 


Bff3V 


• • » 

V * * 



New U.S. App]n. to Kazushi FUJIMOTO et al 
Filed December 27, 2001 - Q67203 
"METHOD OF DRIVING A LIQUID CRYSTAL 
DISPLAY AND DRIVER CIRCUIT FOR DRIVING 
A LIQUID CRYSTAL DISPLAY" 

31/45 



FIG. 30 



first clock signal 
second clock signal 




A-port 



B-pon 



D-port 



i 





RO 


ft!28 


R2 


R130 


R4 




R512 


R840 


RSU 


R642 




GAO - SAx 


GO 


6128 


G2 


G130 


64 


♦ * » 




6640 


6514 


0642 




BAO ~ BAx 


80 


312fi 


22 


R130 


"w 


» » * 


B512 


8340 


8514 


f\m 


* » » 










RBO ^ RBx 


R1 


R123 


ft3 


8131 


, R5 




RS13 


R841 


ftStS I JW43 


» # m 


G80 ~ GBx 


G1 


6129 


G3 


Q131 


95 


• * « 


G513 


G841 


S515 I G843 


• » » 


_6Ba - BBx 


81 




S3 


BI31 


85 


» • « 


B513 




351518543 


» • * 














RCG~ RCx 


R256 


ft384 


R258 








R7fifl 


RA98 


R770 


&898 




GCQ GCx 




GM4 


(£58 


G3B8 


G28Q 




G788 


6888 


B77Q 


6898 


• m a 


SCO - BCx 


5256 


B384 


8253 


8386 




» » * 1 


87W 


8890 


8770 


BBSS 


• mm 














["RDO- RDx | 


R257 


R385 




*387 






K788 


^R897 


R771 


R899 


• P * 


GDO — GOx 


G2S7 


0385 


G259 


0387 


0281 




G7B8 


15897 


Q771 


6899 


• « 1 


8DC ~ BDx 


B257 


0385 


B259 


B387 


'ear - 


« ♦ • 


B789 


B897 


8771, 




■ • » 



32/45 



FIG. 31 



New U.S. Appln. to Kazushi FUJIMOTO et al. 
Filed December 27, 2001 - Q67203 
"METHOD OF DRIVING A LIQUID CRYSTAL 
DISPLAY AND DRIVER CIRCUIT FOR DRIVING 
A LIQUID CRYSTAL DISPLAY" 



JZ4 



24 



1A 



r 

3-1 



A 

3-2 



3-3 



3-4 



liquid crystal display panel 



5E 



✓H3US-A1-24 



jr inv-a 

r BUS-B1~24 



Inv-b 



^BUS-C1 -24 
^ r flU S-QW24 



r- CLK1 



^ SP1 



r SP2 



New US Appln. to Kazushi FUJIMOTO et al. 
Filed December 27, 2001 - Q67203 
"METHOD OF DRIVING A LIQUID CRYSTAL 
DISPLAY AND DRIVER CIRCUIT FOR DRIVING 
A LIQUID CRYSTAL DISPLAY" 

33/45 



FIG. 32 



BUS! ~ 24 



BUS1 



~48Q- 48 / * 4 / j 



BUS25-46 




/ -Q BUS-AW24 



•O iHV-A 



CUU O * 



10-2 



BUS49-96 O *y N 



BU$49-72 



CLK2 O 



inverting 
B-port 



O SU$-S1~24 



■O fNV-8 



inverting 
C-port 



24 



SUS73~96 



inverting 
D-port 



10-4 

OBUS-0W24 

— O W-D 



New U.S. Appln to Kazushi FUJIMOTO et al 
Filed December 27, 2001 - Q67203 
"METHOD OF DRIVING A LIQUID CRYSTAL 
DISPLAY AND DRIVER CIRCUIT FOR DRIVING 
A LIQUID CRYSTAL DISPLAY" 



34/45 



FIG. 33 



m 

m 

m 



i ■ 



(a) CUl 

(b) BUSW48 
<c)BUS-Al~24 

fe}BUS49-96 

(f>BUS-C1~24 
8U$-aj-24 




Z3( 1 



I 
t 

PB1 



New U.S. Appln. to Kazushi FUJIMOTO et al. 
Filed December 27, 2001 - Q67203 
"METHOD OF DRIVING A LIQUID CRYSTAL 
DISPLAY AND DRIVER CIRCUIT FOR DRIVING 
A LIQUID CRYSTAL DISPLAY" 



35/45 




36/45 



New U.S. Appln. to Kazushi FUJIMOTO et al. 
Filed December 27, 2001 - Q67203 
"METHOD OF DRIVING A LIQUID CRYSTAL 
DISPLAY AND DRIVER CIRCUIT FOR DRIVING 
A LIQUID CRYSTAL DISPLAY" 



FIG. 35 



(a) clk1 

(b) daT ~24 

(c) db1~24 

(d) dd~24 

(e) i rw2 

Cf)dd1~24 
(g) inv3 




i : 

+ 4 




"ill • t" i | 


JPooo.-o|riii-i] 


1 i 
i i 
i i 


j i j 






)tni"-iiftii-"ii 


i 


! i vi 

unrfcu 




1 if! J 




! 1 ! \i"ui— 11 






U-J/ ^ 






i ! ! 

Ill 1 
III I 

! ! ! : 



tl t 2 t 3 t 4 



t5 



New U S Appln to Kazusht FUJIMOTO et al. 
Filed December 27, 2001 - Q67203 
"METHOD OF DRIVING A LIQUID CRYSTAL 
DISPLAY AND DRIVER CIRCUIT FOR DRIVING 
A LIQUID CRYSTAL DISPLAY" 

37/45 



FIG. 36 




New U.S. Appln. to Kazushi FUJIMOTO et al. 
Filed December 27, 2001 - Q67203 
"METHOD OF DRIVING A LIQUID CRYSTAL 
DISPLAY AND DRIVER CIRCUIT FOR DRIVING 
A LIQUID CRYSTAL DISPLAY" 

38/45 
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FIG. 38B 
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FIG. 38C 



ru 



n 

Xn 


I 


2 


3 


4 


5 


& 


7 


8 


9 


tO 


11 


12 


13 


14 


15 


16 


17 


ia 


19 


20 


21 


22 


23 


24 


L 


L 


t 


L 


U 


L 


L 


L 


L 


I 


L 


L 


L 


L 


L 


L 


U 


L 


L 


L 


t 


U 


L 


L 


Yn 


H 


H 


H 


H 


H 


H 


H 


H 


L 




I 


L 


H 


H 


H 


H 


L 


L 


L 


L 


L 


L 


L 


L 


Zn 


L 


L 


L 


L 


U 


t 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


K 


L 




L 


L 



Fir* 

y = 

CO 
fn 



s y 

fH 



New U S. Appln. to Kazushi FUJIMOTO et al. 
Filed December 27, 2001 - Q67203 
"METHOD OF DRIVING A LIQUID CRYSTAL 
DISPLAY AND DRIVER CIRCUIT FOR DRIVING 
A LIQUID CRYSTAL DISPLAY" 



42/45 



FIG. 38D 
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FIG. 40 
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